We study the ground state and low-lying excitations of the S = 1/2 XXZ antiferromagnet on the kagomé lattice at magnetization one third of the saturation. An exponential number of non-magnetic states is found below a magnetic gap. The non-magnetic excitations also have a gap above the ground state, but it is much smaller than the magnetic gap. This ground state corresponds to an ordered pattern with resonances in one third of the hexagons. The spin-spin correlation function is short ranged, but there is long-range order of valence-bond crystal type.
The spin S = 1/2 Heisenberg antiferromagnet on the kagomé lattice has been a focus of intense research during the past decade since it is a hot candidate for an exotic quantum ground state with a frustration-induced spin gap and a continuum of singlet excitations inside this gap (see [1, 2] for recent reviews). Furthermore, a clear plateau at one third of the saturation magnetization ( M = 1/3) is found for the S = 1/2 XXZ antiferromagnet in the presence of an external magnetic field on the kagomé lattice [3] [4] [5] [6] . Here we discuss the nature of the ground state (GS) and low-lying excitations on this plateau. Fig. 1 shows the spin-spin correlation functions determined numerically for the S = 1/2 Heisenberg model on an N = 36 kagomé lattice at M = 1/3, i.e. in the GS of the S z = 6 subspace. Note that the finite magnetization gives rise to a constant contribution * Corresponding Author: Technische Universität Braun- Further insight can be gained by consideration of the XXZ model [6] . In the Ising limit, the GSs at M = 1/3 are those states where around each triangle two spins point up and one down. These Ising configurations can be explicitly enumerated and the number of configurations N I conf determined for a given lattice size N (Table 1 lists a few values). The Ising configurations can be counted asymptotically exactly for large N (see [6, 7] and references therein), and one finds the growth law N Table 1. For N ≤ 36, Table 1 Finite values of the XXZ anisotropy can be treated within perturbation theory around the Ising limit. The induced transitions between different Ising configurations are described by the effective Hamiltonian [6, 8] 
at lowest non-vanishing order and for N ≥ 36. The sum in (1) runs over all hexagons i of the kagomé lattice. λ > 0 in the present context. The effective Hamiltonian (1) is equivalent to a quantum dimer model on the hexagonal lattice whose GS is a valence-bond crystal (VBC) [8, 9] . On the kagomé lattice, this VBC-type state can be visualized in terms of the following three-fold degenerate variational wave function where the first product now runs over an ordered √ 3 × √ 3 pattern of non-overlapping hexagons j (see inset of Fig. 1 of [6] ). From (2) one obtains the variational energy −λN/9. Although this is only in moderate agreement with the numerically exact GS energies E eff gs of (1) shown in Table 1 , the variational wave function (2) is still qualitatively correct [8, 9] .
The correlation functions shown in Fig. 1 for the Heisenberg model are very similar to those of the VBC GS of the effective Hamiltonian (1). Further evidence that the Heisenberg model and the vicinity of the Ising limit belong to the same phase is provided by the behavior of the overlap of the corresponding wave functions as a function of the XXZ anisotropy parameter and comparison of the spectra of the lowest excitations obtained numerically for the N = 36 kagomé lattice [6] .
To summarize, the S = 1/2 Heisenberg antiferromagnet on the kagomé lattice has a three-fold degenerate GS of VBC-type at M = 1/3 and a small gap to all excitations, although there are exponentially many non-magnetic states inside the magnetic gap.
